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To all whom, it may concerm; - :

_]}_e:,it_ known that I, THomas A. EDISON, a
citizén of the United States, residing af Lle-
wellyn Park, in the -county of Essex, in the
State of New Jersey, have invented a certain
new and useful Improvement in Phonagraph-

" Recorders, (Case No. 789,) of which the follow-
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ing is a specification.

In" experimenting with my phonograph I
have discovered that imperfections are pro-
“duced in the record made ‘by the machine by
reason of the momentum of the recorder-diz-
Phragm and attached :parts; also by reason of
lost motion when the recording-point is mount-
ed on'a pivoted lever, as I prefer to mount it,
and algo by reason of the straining of the dia-
.phragm, due to the attachment of the record-
ing-point to sach diaphragm, and due to the
(differences in the directions of movement of
the recording-point and the diaphragm. These

imperfections in the record becomie addible,as-

seratehing and other foreign noises, ‘when the
-Sounds are reproduced. . S
. 'The object I have in view is to overcome
. these defects in phonograph-recorders, with
the result of -making the reproduced sounds
more clear, and also permitting the employ-
ment of a more sensitive reproducer. ]
In constructing my phonograph-recorder I
make a positive. connection between the dia-
phragm and th‘e'recordiug-point,so that there
will be-no loss of movement in.communicat-
ing the vibrations of the diaphragm to the re-
cording-point. The recording-point is mount-
ed upon a rigid lever or arm which takes the
‘lateral thrust of the recording-point and re-
Jieves the diaphragm from the strain due to
said thrust. This rigid carrying-lever is also
a short lever, and is mounted to
turn-in bearings, so that the movement of the

' Tecording-point will be oblique to the record-
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‘1ng-surface for the purpose of making the re-
cording-waves more abrupt at one end than at
the other. : R o

- ~In thepreferred constraction of my-phono..|

graph-recorder.the lever carrying the record-
- ing-point is Dpivoted,as just stated,one or more
of the pivotal bearings "being frietion-bear-
ings having a considerable préssure exerted
upon them, so that the movements of the le-
ver, the recording-point, and the diaphragm
will be retarded

by-the friction-bearings, thus-

model.)

' ow"erc'oming the momentum of the partsé The

-lever is also made éxtremel y light by making
it from a thin plate, it having sufficient wicth g5
to give the desired. rigidity whieh is required
to take the lateral thrust of the récording-
point; The friction at the‘bearings of the piv-
otal lever is preferably obtained by means of
-a spring placed under tension,and this spring- 6o
tension is also preferably adjustable, so that

the requisite amount. of ‘pressure can be ob- ]
tained.  The ‘pressare of ‘the spring on the

_bearings of the lever. also serves to take up

any lost motion. To prevent the positive
tachment of the indenting-point with-the dia-
phragm from straining the diaphragm,I make
the connection one which is capable of yield-
ing in the direction of the length of the carry-
ing-lever.
link pivoted to the lever, as well as to a bluck,
cemented or ‘otherwise .secured to the dia.
‘phragm. Where the recording.point is sap-
ported directly from the diaphragm, no sup-

‘| porting lever or arm being employed, the re- 75

tardation necessary to overcome the momen-
tum . may be produced by means of friction-
springs which embrade the recording-point
bearing against its opposite sides. This way
of applying the friction may also
when the recording-point is mounted upon an
arm or lever. Instead of employing frietion-
springs for producing the retardation a dash-
pot may be employed for the purpose. It will
be seen that all these retarding devices are 83
non-resilient and constany in their action and
do not change the character of the vibrations
of the diaphragm, which are given it by the
sound-waves, but only serve to retard the
luovement and thus to overcome the momen- 90
tam. The elastic or resilient dampening de:
vices that have heretofore been used with dia-
phragms of phonographic apparatus produce
quite a-different effect from the non-regilient
retarding devices, since by reason of their re- 95
siliency they change the character of the dia-
phragm vibrations and .broduce falsevmove- )
ments which serve to itjuie rather than im-
prove the character of the record. :

In the accompanying drawings, forming a wo

Part hereof, Figure 1 s a vertical section. of ;
the preferred form of my recorder. Fig. 2 is
a bottom view of thesame. Fig, 3isa verti-
cal section of the tecorder, showing a modifi- .
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- way of producing the retarding-friction. Fig.
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cation of (he conncclion between the carrying- | the lever I the-effect would be Lo strain the
lever and the diaphragm. Fig. 4 is a bottom
view of the recorder of Fig. 3. Fig. b isa
section through the center of the diaphragm of
the recorder of Figs. 3 and 4, gshowing in ele-
vation the conneetion between the -carrying-
Jever and the diaphragm. TFig. 6 ig a verti-
cal section of a recorder showing a modified

to it, since the diapbragm wounld be pressed
in by the link in securing the cement,and when
it resumed its normal position there would bs
a strain between the diaphragm and the con-
nection. ; . .
In Figs. 3, 4, and b is shown the samo -
strument as that just described in connection
with Figs. 1. and 2, with the exception that
the link f is supplanted by an arch, g, of wire,
which is cemented at two points to the dia-
phragm and passes through the end of the le-
ver B. This arch is practically rigid in the
direction of the movement of the diaphragm,
thus forming a positive connection between
the diaphragm and the recording-point, while
inis capable of yielding in the direction of the
léngth of the lever I, thus preventing the
strain of the diaphragm. .
In Figs. 6 and 7 the friction is produced by
means of a-spring, h, which is secured to oune
side of the bottom of the ring B. It crosses
such ring and has a forked end whichembraces
‘the long bearing-pin i, and bears with consid-
* ‘rable pressureagainsta friction-disk, %, uron
‘nch bearing-pin. This pressure of the sp ing
. on the disk & forces the bearing-pin i longi-
tudinally against its bearing ! at one. end,
which may be provided with a friction-washer
of leather or other suitable material. In this
ends of a yoke, ¢, secured rigidly to the bot- recorder the recording-point is shown a3 i-
tom of the ring B. Between the back of yoke | rectly connected with the diaphragm by cem-
¢ and the bearipng-pin b is'a semi-elliptical | ent, which construction may be employed, bub
spring, d, which bears against the bearing-pin | is not as efficient as the yielding positive con-

7 is a bottom view of the recorder of Fig. 6.
Fig. 8 is a vertical section of a recorder hav-
ing the recording-point supported from the
diapbragm. Fig. 9 isa bottom view of the
recorder of Fig. 8. TFig. 10 is 2 bottom view
of a récorder having.the recording-point sup-
ported by a lever and having the friction-
springs bearing directly on the point; and Fig.
11 is a side view of a recorder showing the
employment of a retarding dash-pot.

With reference to Figs. 1 and 2, which show
the preferred formof iny phonograph-recordcr,
the diaphragm A of my recorder is preferably
a thin plate of microscope-glass which is
clamped between plates B C by means of the
adjusting-ring D, the edges of the glass dia-
phragm being protected Dby rubber rings.
The recording-point a i8 preferably mounted
upon or forms part of a lever, E, which is
made from thin plate metal in order to give it
lightness. This lever E is mounted upon a
long bearing-pin, b, which is pivoted in the

'3 and is adjusted in its tension by means of a | nection before described.

serew, ¢, passing through the back of the yoke In Figs. 8 and 9 ijs.shown a recorder having
and setting against the center of the spring. jthe recording-point m supported directly by
The lever E is connected with the center of | the diaphragm, there being no lever or armto
the diaphragm by means of a link, f, which is | take the lateral thrust. The retardation 18
pivoted to the lever and is also pivofed toa produced by means of two friction-springs, %

small metal block which is cemented to the | o, which are gecured to ablock, 1, attached to

center of the diaphragm. the ring B of the recorder, and embrace ab
The tension of the spring d produces con- their inner end tbe recording-point m, upon
giderable friction at the bearings of the pin b, | the oppositesides of which they bear with con-
and hence the movements of the diaphragm, siderable pressure, 8o thab the recording-point
the recording-point, and the carrying-lever | in moyving will be retarded by the friction of
are retarded by this friction, and the mio- | the springs on its sides. Adjusting-screws ¢
mentum of these parts is thereby overcome. | may be used to adjust the pressure of these
All Jost motion at the bearings is also taken | friction-springs. The same way of producing
up by means of the tension of this spring. The | the friction may be employed with recording-
pivoted link f forms a positive connection be- points mounted upon levers, as shown in Fig.
tween the recording-pointand thediaphragm, 10. This form does not take up the lost mo-
g0 that the movements of the diaphragm are tion ab the pivots of the lever; bub the friction

diaphragm in cementing this rigid connection
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communicated positively to the recording- | being applied directly to the recording-point"

-point. At the same time this link f is yield- | the retarding action is effectively produced.
ing in the direction of the length of the carry- | In Fig. 11 2 small dash -pob, 7y connected
ing-lever, so that the diaphragm will not be | with the outer end of the lever carrying the

strained by the difference in direction of move- | recording-point, is emplayed to retard the mo-
mentofthe recording- pointandthe diaphragm. | mentum of the parts.

125

This positive connection, which is yielding at | As before stated, it will be observed that g} ‘

right angles to the direction of movement of | the retarding dovices are non-resilient in their
the diaphragm, also prevents the straining of | action and afford a constant registance to the
the diaphragm, which would be due tocement- movement of the parts at every point, in this
ing a rigid attachment to it. It will be seen respect differing widely from the dampening
that if the link f were rigidly connected with ' devices that have been heratofore employed.
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‘What I claim as my invention is—

1. In phonograph-recorders, the combina-
tion, with the diaphragm, of the recording-
point connected therewith, and anon-resilient
retarding device for overcoming  the mo-
mentum of the diaphragm and attached parts
by constantly retarding the movementin both
directions, substantialiy as set forth.

2. In phonograph-recorders, the combina-
tion, with the diaphragm, of the recording-
poiné attached thereto, alever orarmby which
said recording-point I8 carried, and 2 non-re-
silient retardmg devicefor overcomlng the mo-
mentam of the diaphragm and dttached parts
by -constantly retarding the movement in both
directions, substantially as set forth.

3. In phonograph-recorders, the combina-
tion, with the diaphragm, of the recording-
point connected thereto, and a pivoted lever

‘carrying such recording-point apd having one

or more friction-bearings, substantially as set
forth,

4. In phonograph recorders, the combina-
tion, with the diaphragm, of the recording-
point connected thereto, a pivoted lever car-
rying said recording-point, and a spring pro-
ducing friction at the bearings of thelever and

taking m) the lost motion, substantially as sct;
forth.

5. In phonograph-recorders, the combina-
tion, with the diaphragm, of the recording-
point connected thereto, a pivoted lever car-
rying the recording- pmub and an adjustable
spring-friction exerted upon said lever, sub-
stantially as set forth.

6. In phonograph-recorders, the combina-
tion, with the diaphragin, of the recording-
point, a lever or arm carrying such recording-
point, and a positive conuection between the
recording-point and the diaphragm, such con-
nection being constructed to yield in the di-
rection of the length of thecarrying-lever,sub-
stantially as set forth.

7. In phonograph-recorders, the combina-
tion, with the diaphragm, of the pivoted lever
carrying the recording-point,and thelink con-
nectingsuch lever with thediaphragm and piv-
oted at both ends, substantially as set forth.

This specification signed and witnessed this
14th day of July, 1888.

THOS. A. EDISON.

Witnesses:

WIiLLIAM PELZER,
A, W. KiDDLE.
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